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DETAILED ACTION 



Claim Rejections • 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 1-3, 5-7, 8, 10-14, and 21-26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hostetler (US 6,675,476 B2 in view of Wong et al. (US 
5,211,806). 

As to claims 1-3, 5-7, 8, 10-14, and 21-26, Hostetler teaches, "The printhead 
structure 100 includes a silicon substrate 102 on which various patterned layers have 
been formed to fabricate the thin film structure, shown generally as 101 in FIG. 1B. The 
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thin film structure details will vary in dependence on the particular printhead design. 
FIGS. 1A-1B illustrate in simplified form some of the patterned layers defining an 
exemplary thin film structure. These include a field oxide layer 104, a polysilicon layer 
106 (same as applicants' conductive material for a heat transducer), a passivation layer 
108 including silicon carbide and silicon nitride layers, a tantalum layer 110 (same as 
applicant's metal layer) to define heating resistors for the printhead. Not shown, for 
example is an aluminum layer defining wiring traces" (column 4, lines 1-12). 

"FIG. 1 A is a top plan view of the printhead structure 100 after the first step of the 
fabrication process, i.e. after the inkjet thin film structure has been formed on the silicon 
substrate. FIG. 1B is a cross-sectional view of the printhead structure 100 after the 
TMAH etch process has been performed to create a break trench and after the barrier 
layer 112 is applied" (column 3, lines 61-67). The above reads on. 

A method of etching a substrate surface, comprising the steps of: 
masking a first portion of the substrate surface with passivation material having 
edges that define boundaries on the substrate surface such that within the boundaries a 
second surface portion is exposed for etching; 

depositing a metal layer over the passivation material; and then 
etching the second surface portion, in claims 1, 21, and 22; 
wherein the masking step includes depositing a layer of silicon nitride on the 
substrate surface and the depositing on the silicon nitride a layer of silicon carbide, in 
claim 2; 

A method of etching a portion of a substrate surface, comprising the steps of: 
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masking the surface with passivation material having edges that define 
boundaries of the surface portion such that within the boundaries the surface portion is 
exposed for etching; 

depositing a metal layer over the passivation material: and then 

etching the surface portion and 

fabricating on the substrate drop generator layers that provide for controlled 
expulsion of liquid from the substrate, and wherein the step of masking with the 
passivation material includes the simultaneous deposition of the passivation material at 
a location away from the exposed surface portion to enable use of some of the 
passivation material as one of the drop generator layers as well as the mask, in claim 
3; 

A method of etching a portion of a substrate surface, comprising the steps of: 

fabricating on the substrate drop generator layers that provide for controlled 
expulsion of liquid from the substrate; 

masking the surface with passivation material having edges that define 
boundaries of the surface portion such that within the boundaries the surface portion is 
exposed for etching; 

depositing a metal layer over the passivation material: and then 

etching the surface portion; 

wherein the step of covering the passivation material with the metal layer 
includes the simultaneous deposition of the metal layer at a location away from the 
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exposed surface portion to enable use of some of the metal layer as one of the drop 
generator layers, in claim 5; 

A method of masking and etching a surface of a silicon substrate, comprising the 
steps of: 

providing on the substrate surface an oxide in a pattern having edges that define 
boundaries of a surface portion such that within and adjacent to the boundaries the 
surface portion is exposed for etching; 

covering the oxide layer near the edges with passivation material; and 

etching the entire surface portion of the silicon substrate that is exposed for 
etching, in claims 6-8 and 10; 

A method of fabricating multiple layer of a thermal injet printhead that includes a 
substrate and a trench for moving ink across the substrate, as well as drop generator 
components for ejecting drops of ink form the substrate, comprising the steps of: 

providing a layer on the substrate to serve as a drop generator component; and 

then 

etching the substrate to form the trench in the substrate, wherein the trench 
extends form a surface of the substrate on which the layer is provided only part of the 
way through the substrate, in claims 11-14; and 

Hostetler differs in failing to teach depositing a metal layer over an entire top 
surface of the passivation material, in claims 1, 3, and 5. 

Wong discloses, "Next, referring now to FIG. 6, a conductive layer 42 is formed 
over passivation layer 40. 



Application/Control Number: 09/932,055 Page 6 

Art Unit: 1765 

Wong illustrates deposition a metal layer over an entire top surface of a 
passivation material is known. Hence it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify Hostetler by deposition a 
metal layer over an entire top surface of a passivation material as taught by Wong 
because such deposition is known in fabricating inkjet printhead (Wong, Abstract), 
method of 

5. Claims 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hostetler (US 6,675,476 B2) as applied to claims 1 and 6 respective above, and further 
in view of Kawamura et al. (US 6,543,884 B1 ). 

Hostetler differs in failing to the step of underlying the passivation material with a 
layer of phosphosilicate glass at locations near the boundaries, in claim 4; and 
temporarily covering the surface portion of the substrate with a layer of phosphosilicate 
glass that is removed before etching of the surface portion, in claim 9. 

Kawamura teaches, "... ink ejection elements (same as applicant's drop 
generator), are formed on a top surface of a silicon substrate ... An orifice layer is 
formed on the top surface of the thin film layers to define the nozzles and ink ejection 
chambers. A phosphosilicate glass (PSG) layer, providing an insulation layer beneath 
the resistive layers, is etched back from the ink feed holes and is protected by a 
passivation layer to prevent the ink from interacting with the PSG layer (Abstract). FIGS. 
4, 8, and 10A - 10E, and 11 show a plurality of thin films (column 4, lines 19-21), which 
comprises: FOX 92, PSG 92, TaAl 62, Si 3 N 4 96, SiC 98, Ta 100, and Au 114. 
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Since Kawamura illustrates the step of underlying the passivation material with a 
layer of phosphosilicate glass (PSG) at locations near the boundaries and temporarily 
covering the surface portion of the substrate with a layer of phosphosilicate glass that is 
removed before etching of the surface portion and the use of PSG material in the 
manufacture of inkjet printhead is known, then it would have been obvious to one 
having ordinary skill in the art at the time of the claimed invention to modify Hostetler's 
technique of fabricating an inkjet printhead for the purpose of effecting the manufacture 
of a inkjet printhead. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 23-26 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hostetler (US 6,675,476 B2). 

As to claims 1-3, 5-7, 8, 10-14, and 21-26, Hostetler teaches, "The printhead 
structure 100 includes a silicon substrate 102 on which various patterned layers have 
been formed to fabricate the thin film structure, shown generally as 101 in FIG. 1B. The 
thin film structure details will vary in dependence on the particular printhead design. 
FIGS. 1A-1B illustrate in simplified form some of the patterned layers defining an 
exemplary thin film structure. These include a field oxide layer 104, a polysilicon layer 
106 (same as applicants' conductive material for a heat transducer), a passivation layer 
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108 including silicon carbide and silicon nitride layers, a tantalum layer 110 (same as 
applicant's metal layer) to define heating resistors for the printhead. Not shown, for 
example is an aluminum layer defining wiring traces" (column 4, lines 1-12). 

"FIG. 1 A is a top plan view of the printhead structure 100 after the first step of the 
fabrication process, i.e. after the inkjet thin film structure has been formed on the silicon 
substrate. FIG. 1B is a cross-sectional view of the printhead structure 100 after the 
TMAH etch process has been performed to create a break trench and after the barrier 
layer 112 is applied" (column 3, lines 61-67). The above reads on. 

A method of etching substrate surface comprising: 

Fabricating, on a substrate, a drop generator component that provides for 
controlled expulsion of liquid; 

depositing a passivation material on a first portion of the substrate surface and 
subsequently removing a portion of the deposited passivation material from a second 
portion of the substrate surface within the first portion, such that the second portion is 
free of passivation material; 

depositing a metal layer over the passivation material and 

etching the second portion, in claims 23-26. 



Response to Arguments 

6. Applicant's arguments with respect to claims 1-5, 11-14, and 21-26 have been 
considered but are moot in view of the new ground(s) of rejection because the former 
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prior art failed to address depositing a metal layer over an entire top surface of the 
passivation material, as recited in (Currently Amended) Claim 1 , 3, and 5. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
571-272-1470. The examiner is normally unavailable on the First Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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